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What is claimed is: 

1 . An artificialvantigen presenting cell comprising: 

a. a liposdpe components; 

b. an MHC components; 

c. an antigen components; and 

d. an accessory \molecule components, wherein said antigen components is in 
contact with atVleast said MHC components, and said MHC and said accessory 
components ara in contact with at least said liposome components, said 
accessory molecule co;»ponents further providing for a stabilizing property to 
an interaction between ^ T cell receptor and said MHC and said antigen 
components. 



2. An artificial antigen pj 
components comprises 
phospholipid, a neutral 



3 . An artificial antigen pre: 



■esentmg^ll according to claim 1 wherein said liposome 
a/Imid\s^fl^ selected from the group consisting of a 
DsphoHfeid, and phosphotidylcholine. 



jsentmg cell according to claim 2 further comprising a 
surfactant components wherein said siufactant components is cholesterol and is in 
contact with at least said lippsome components. 



20 4. An artificial antigen presenting cell according to claim 3 wherein a label is associated 
with at least one of the group selected from the group consisting of a lipid bilayer of 
said liposome components, a lipid of said liposWe components, an antigen 
components, an MHC components, and an accessary components. 
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5. An artificial antigen presenting cell according to claim 4 wherein said label is selected 
from the group consisting of biotin, vancomycin, a fluorochrome, FITC, and a 
radiolabel. 



5 6. An artificial antigen presenting cell according to claim 3 wherein said antigen is 
presented by an MHC compone^nts for jefoihact with and recognition by a T cell 
receptor, said antigen selected frinythe group consisting of a peptide, a peptide derived 
from the recipient for graft versu Aost diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donj6r-d^rived peptide, a pathogen-derived molecule, a 
1 0 peptide derived by epitope mapping, la selfi^derived molecule, a self-derived molecule 
that has sequence identity wiui said paWgen-derived antigen, said sequence identity 
having a range selected from/the grouB^yonsisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 5o|and >^%. 

15 7. An artificial antigen presenting cell accorSiWto claim 3 wherein said MHC 

components is selected fromlthe grouj/coj^isting of a natural MHC, a recombinant 
MHC having sufficient composition M binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al and p2 subunit set of a Glass II MHC, a peptide derived from 
said a and P subuits, and a porijon of a natural P^HC having sufficient composition for 

20 binding an antigen. 



8. An artificial antigen presenting cellWcording to claim 3 wherein said accessory 
molecule components is selected froAthe group consdsting of LFA-1, CDl la/18, 
CD54(ICAM-1), CD106(VCAM), and CEi49d/29(VLV4), and antibodies to the 
25 ligands of the foregoing molecules. 
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9. An artificial antigen preseking cell according to claim 3 further comprising a GM-1 
protein components, said i^M-l components contacting at least said liposome 
components. 

5 10. An artificial antigen presentihg cell according to claim 9 further comprising a cholera p 
subunit components, wherein said p subunit components are connected to at least one 
of said MHC, and said accessary components and further contacts at least said GM-1 
components. 

10 1 1 . An artificial antigen presenting cell according to claim 1 further comprising molecular 
components selected from the group consisting of a co-stimulatory molecule 
components, an adhesion moleplei components, a cell modulation molecule 
components, GM-1 protein ccpponpnts^^^^ p subunit components, an 

irrelevant molecule compon^t^j^r Ipindiijg ^aid artificial presenting cell to a solid 

1 5 support or binding a label, ^cfa labeL^omn6nents. 

12. An artificial antigen presenting/cell Wccording to claim 11 wherein said liposome 



components comprises a 



pid/ sam Imid selected from the group consisting of a 



phospholipid, a neutral phoaphdnpid, and phosphotidylcholine. 

20 13. An artificial antigen presenting cell accordmg to claim 12 further comprising a 

surfactant components wherein said surfactaJ&t components is cholesterol and is in 
contact with at least said liposome components. 

14. An artificial antigen presenting c^ll according to \la\m 13 wherein a label is associated 
25 with at least one of the group sele^ed fi-om the gro\ip consisting of a lipid bilayer of 
said liposome components, a lipid of said liposome components, an antigen 
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components, an MHC components, a co-stimulatory molecule components, an 
adhesion molecule components, a cell modulation molecule components, GM-1 protein 
components, cholera toxin\S subunit components, an irrelevant molecule components 
and an accessory components. 

15. An artificial antigen presenting cell according to claim 14 wherein said label is selected 
from the group consisting of b\otin, vanc^ycin, a fluorochrome, FITC, and a 
radiolabel. 




10 1 6. An artificial antigen presenting cell' according to claim 1 3 wherein said GM- 1 
component contacts at least said liposome c/mponents. 



17. An artificial antigen presenting cell aiWiding to claim 16 wherein said cholera p 
subunit components is connected to aMeastOfi^f said co-stimulatory molecule 
1 5 components, an adhesion molecmleieomponents, a^^^ell modulation molecule 

components, an irrelevant molecule comppne^t^, arjd said accessory components and 
further contacts at least said GMl-l compoii6nts. 



20 



25 



18. An artificial antigen presenting cfeU aO 
presented by an MHC component^ fo^cd 
receptor, said antigen selected fror^f the group co 



.0 claim 13 wherein said antigen is 
th and recognition by a T cell 
isting of a peptide, a peptide derived 



from the recipient for graft versus hpst diseases, a (iancer cell-derived peptide, a peptide 
derived from an allergen, a donor-deVived peptide, a\)athogen-derived molecule, a 
peptide derived by epitope mapping, ^self-derived m<\lecule, a self-derived molecule 
that has sequence identity with said patftbgen-derived afetigen, said sequence identity 
having a range selected from the group consisting of bet\\een 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and 100%. 
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19. An artificial antigen presenting cell according to claim 13 wherein said MHC 
components is selected from the group consisting of a natural MHC, a recombinant 
MHC having sufficient composition for binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al anmp2 subunit set of a Class II MHC, a peptide derived from 
said a and p subuits, and a portion ofajiatural MHC having sufficient composition for 
binding an antigen. 




20. An artificial antigen presenting oell according to claim 13 wherein said accessory 
molecule components is selected from the group consisting of LFA-1, CDl la/18, 
CD54(ICAM-1), CD106(VCAM),\nd (/D49d/29(VLA-4), and antibodies to the 
ligands of the foregoing molecules. 



21. An artificial antigen presenting cell apeoraingto^claim 13 wherein said co-stimulatory 
molecule components is selectediprom th!^ gpc^p consisting of B7-1, B7-2, CDS, CD9, 
CD2, CD40 and antibodies to^fteir liga 



22. An artificial antigen presenting ceM accord^g^to claim 13 wherein said cell modulation 
molecule components is selected ironv^e groAp consisting of CD72, CD22, CD58, 
anti-CD22, anti-CD58, anti-CD72, anti-cytokin6 receptor, and anti-chemokine receptor. 



23. An artificial antigen presenting cell according to claim 13 wherein said adhesion 
molecule components is selected from tke group consisting of ICAM-1, ICAM-2, 
GlyCAM-1, CD34, anti-LFA-1, anti-CD44, anti-beta7\chemokines, CXCR4, CCR5, 
anti-selectin L, anti-selectin E, and anti-selectin P. 
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24. An artificial antigen presenting cell according to 13 wherein said irrelevant molecule 
components, has a moiety for binding a solid support either directly or through an 
intermediate molecule, or for binding a label, said solid support further selected from 
the group consisting of a gll^s bead from 25 to 300 |xm diameter, and a magnetic bead 
5 from 25 to 300 ^m diameterl 



25. An artificial antigen presenting cell according to claim 24 wherein said solid support is 
coated with a lipid selected from the group consisting of a phospholipid, a neutral 
phospholipid, and phosphotidylpjaS^ne, said solid support fiirther having capture 
10 molecules, said capture molecidfes fiirther having the capacity to bind specifically to 
said irrelevant molecule components. 



15 



20 



25 



26. An artificial antigen preseming cell according to claim 25 wherein said capture 
molecules are noncovalentl|y asspcia^^ wuh said lipid. 



27. An artificial antigen present^ 

a. a liposome compon 

b. an MHC componen s; 
c 



g ceiyc^m{)nsing: 
snts; 



an antigen components, 

d. an accessory molecule componenlts; and 

e. ^ a co-stimulatory molecule components, wherein said antigen components is in 

contact with at least said MHC conroonents, said MHC, accessory and co- 
stimulatory components are in contact with at least said liposome components, 
said accessory molecule components nirther providing for a stabilizing property 
to an interaction between a T cell receptor and said MHC and said antigen 
components. 



SD-133568.1 



113 



Patent 
246/285 

28. An artificial antigen preWnting cell according to claim 27 wherein said liposome 
components comprises a\ipid, said lipid selected from the group consisting of a 
phospholipid, a neutral phospholipid, and phosphotidylcholine. 



29. An artificial antigen presenting ceil according to claim 28 further comprising a 
surfactant components whereirl said surfactant components is cholesterol and is in 
contact with at least said liposome components. 



10 



30. An artificial antigen presenting atll according to claim 29 wherein a label is associated 
with at least one of the group selected from the group consisting of a lipid bilayer of 
said liposome components, a /ipia/of said liposome components, an antigen, an MHC 
components, a co-stimulatory components, and an accessory components. 



15 



20 



25 



3 1 . An artificial antigen presentingxell according to claim 30 wherein said label is selected 



from the group consisting 
radiolabel. 



of^Diotini vancopiycin, a fluorochrome, FITC, and a 



32. An artificial antigen presenting ^ell ^t^cording to claim 29 wherein said antigen is 
presented by an MHC coniponehts foricontact with and recognition by a T cell 
receptor, said antigen selected from thei group consisting of a peptide, a peptide derived 
from the recipient for graft versus host diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donor-derived peptide, a pathogen-derived molecule, a 
peptide derived by epitope mapping, a setf-derived molecule, a self-derived molecule 
that has sequence identity withWid pathogen-derived antigen, said sequence identity 
having a range selected from the\group con^sting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and t^%. 
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33. An artificial antigen presenting cell according to claim 29 wherein said MHC 
components is selected from the group consisting of a natural MHC, a recombinant 
MHC having sufficient composition for binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al and P2 subunit set of a Class II MHC, a peptide derived from 
said a and p subuits, and a portipn of a natural MHC having sufficient composition for 



binding an antigen. 



\ 
\ 



34. An artificial antigen presenting cell icArding to claim 29 wherein said accessory 
molecule components is LFA-1, CDWa 18, CD54(ICAM-1), CD106(VCAM), and 
CD49d/29(VLA-4), and antibodies p q^e ligands of the foregoing molecules. 



15 



35. An artificial antigen presenting cell acj 

;fro^ 



molecule components is selected ffoM th^ 
CD2, CD40 and antibodies to theiUiga 



36. An artificial antigen presenting ce 



ltdijfe to^laim 29 wherein said co-stimulatory 
group c onsisting of B7-1, B7-2, CD5, CD9, 



1 acco 



diJag to claim 29 further comprising a GM-1 



protein components, said GM-1 cc mponents^ contacting at least said liposome 
components. 



20 37. An artificial antigen presenting cellWcording to claim 36 further comprising a cholera 
p subunit components wherein said B subunit components in connected to at least one 
of said MHC, said co-stimulatory, ancfysaid acceSjsory components and further contacts 
at least said GM-1 components. 



25 38. An artificial antigen presenting cell according to claim 27 further comprising molecular 
components selected from the group consisting of an aohesion molecule components, a 
cell modulation molecule components, GM-1 protein components, cholera toxin p 
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subunit components, an^irrelevant molecule components for binding said artificial 
presenting cell to a solid support or binding a label, and a label components. 

39, An artificial antigen presenting cell according to claim 38 wherein said liposome 
components comprises a lipm, said lipid selected from the group consisting of a 
phospholipid, a neutral phospholipid, and phosphotidylcholine. 



40. An artificial antigen presenting cj^W acpording to claim 39 further comprising a 
surfactant components wherein/said surfactant components is cholesterol and is in 
contact with at least said liposome cdmponents. 



41. An artificial antigen presenting cel^ 
with at least one of the grouf 
said liposome components, 
components, an MHC comp^ 



ng to claim 40 wherein a label is associated 
onj the group consisting of a lipid bilayer of 
pidybf sal(d/liposome components, an antigen 
nerVts, a co-Stimulatory molecule components, an 
adhesion molecule compone^ts,|a^ll moljulation molecule components, GM-1 protein 
components, cholera toxin P kubunit components, an irrelevant molecule components 
and an accessory components! 



42. An artificial antigen presenting ^ell accordingvto claim 41 wherein said label is selected 
from the group consisting of bioti^, vancomyci^, a fluorochrome, FITC, and a 
radiolabel. 



43. An artificial antigen presenting cell according to claim 40 wherein said GM-1 



components contacts at least said liposome components. 
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44. An artificial antigen presenting cell according to claim 43 wherein said cholera p 
subunit components is connected to at least one of said co-stimulatory molecule 
components, an adhesion molecule components, a cell modulation molecule 
components, MHC components, an irrelevant molecule components, and said 
accessory components and further contacts at least said GM-1 components. 



45. An artificial antigen presenting cell according to claim 40 wherein said antigen is 
presented by an MHC components for contact with and recognition by a T cell 



receptor, said antigen selected from the group consisting of a peptide, a peptide derived 



from the recipient for graft versus 
derived from an allergen, a donor- 
peptide derived by epitope mappiuj 
that has sequence identity v^th saii 



46. An artificial antigen presenting ce 




ases, a cancer cell-derived peptide, a peptide 
eptide, a pathogen-derived molecule, a 
derived molecule, a self-derived molecule 
derived antigen, said sequence identity 



having a range selected from the grou^ eonsistipg of between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and 1 ot 



claim 40 wherein said MHC 



components is selected from the group consisting of a natural MHC, a recombinant 
MHC having sufficient compositionVfor binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al and p2 subunit set of a Class II MHC, a peptide derived fi-om 
said a and p subuits, and a portion of a natural IV^HC having sufficient composition for 
binding an antigen. 



47. An artificial antigen presenting cell according to clalin\40 wherein said accessory 
molecule components is selected fi"om the group consisting of LFA-1, CDl la/18, 
CD54(ICAM-1), CD106(VCAM), and CD49d/29(VLA^-4), and antibodies to the 
ligands of the foregoing molecules. 

117 
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48. An artificial antigen presenting\^ell according to claim 40 wherein said co-stimulatory 
molecule components is selected^from the group consisting of B7-1, B7-2, CDS, CD9, 
CD2, CD40 and antibodies to their ligands. 



49. An artificial antigen presenting cell\according to claim 40 wherein said cell modulation 
molecule components is selected frobthe group consisting of CD72, CD22, CD58, 
anti-CD22, anti-CD58, anti-CD72/a^ti-cytokine receptor, and anti-chemokine receptor. 



10 50. An artificial antigen presenting cell acodrding to claim 40 wherein said adhesion 
molecule components is selected from ^le gr^up consisting of ICAM-1, ICAM-2, 
GlyCAM-1, CD34, anti-LFA-|, anti-gl]l44, ^ti-beta7, chemokines, CXCR4, CCR5, 
anti-selectin L, anti-selectin Ejand a^ti/slpl^ctin P. 



15 5 1 . An artificial antigen presenting cell accorqing to 40 wherein said irrelevant molecule 

I \ 

components, has a moiety for binding a solid support either directly or through an 
intermediate molecule, or for binding a label, said solid support fiirther selected from 
the group consisting of a glass beau from 25 \o 300 |am diameter, and a magnetic bead 
from 25 to 300 \im diameter. 



20 



25 



52. An artificial antigen presenting cell according to claim 51 wherein said solid support is 
coated with a lipid selected from the group consisting of a phospholipid, a neutral 
phospholipid, and phosphotidylcholine, said solid support fiirther having capture 
molecules, said capture molecules further having tne capacity to bind specifically to 
said irrelevant molecule components. 
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53. An artificial antigen presenting cell according to claim 52 wherein said capture 
molecules are noncovalently associated with said lipid. 



54. An artificial antigen presenting cpll comprising: 

f. a liposome components; 

g. an MHC components; 

h. an antigen components, 

i. an accessory molecule components; and 
j. a cell modulation molecule components, wherein said antigen components is in 

contact with at least said MHC components, said MHC, accessory and cell 
modulation components are in ^pntect with at least said liposome components, 
said accessory molecule (;om[p©nents further providing for a stabilizing property 
to an interaction between cp^l receptor and said MHC and said antigen 
components. 

55. An artificial antigen presenting cell acfcording to claim 54 wherein said liposome 
components comprises a lipid, said lipid selected from the group consisting of a 
phospholipid, a neutral phospholipid, and ohosphotidylcholine. 

56. An artificial antigen presenting cell according to claim 55 further comprising a 
surfactant components wherein said surfactark components is cholesterol and is in 
contact with at least said liposome components 

57. An artificial antigen presenting cell according to\claim 56 wherein a label is associated 
with at least one of the group selected from the group consisting of a lipid bilayer of 
said liposome components, a lipid of said liposome components, an antigen 
components, an MHC components, a cell modulatony components, and an accessory 
components. 
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58. An artificial antigen presentingxell according to claim 57 wherein said label is selected 
from the group consisting of bioijn, vancomycin, a fluorochrome, FITC, and a 
radiolabel. 

59. An artificial antigen presenting cell according to claim 56 wherein said antigen is 
presented by an MHC components for contact with and recognition by a T cell 
receptor, said antigen selected from me>group consisting of a peptide, a peptide derived 
from the recipient for graft versus nost aiseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donoF-deiived peptide, a pathogen-derived molecule, a 
peptide derived by epitope mapping, a s^f-tlerived molecule, a self-derived molecule 
that has sequence identity with said^athogei/derived antigen, said sequence identity 
having a range selected from thA^roup ^o/sisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and\lOO%. 

60. An artificial antigen presenting cellaccording to claim 56 wherein said MHC 
components is selected from the grou^iconsisting of a natural MHC, a recombinant 
MHC having sufficient composition for binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al and P2 subunit set of a Glass II MHC, a peptide derived from 
said a and p subuits, and a portion of a natural MHC having sufficient composition for 
binding an antigen. 



61. An artificial antigen presenting cell according to claim 56 wherein said accessory 
molecule components is LFA-1, CDlla^lS, CD54(ICAM-1), CD106(VCAM), and 
CD49d/29(VLA-4), and antibodies to the ligands of the\foregoing molecules. 
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62. An artificial antigen presenting cell according to claim 56 wherein said cell modulation 
molecule components is selected from the group consisting of CD72, CD22, CD58, 
anti-CD22, anti-CD58, anti-CD72, anti-cytokine receptor, and anti-chemokine receptor. 

5 63. An artificial antigen presenting cdll according to claim 56 further comprising a GM-1 
protein components, said GM-1 copiponents contacting at least said liposome 
components. 



to claim 63 further comprising a cholera 
omponents is connected to at least one 



64. An artificial antigen presenting cell a^^rding 
1 0 P subunit components wherein said P /jubunit ^ 

of said MHC, said cell modulation, aMsaid Accessory components and further contacts 
at least said GM-1 components. 



65. An artificial antigen presenting cell a 
1 5 components selected from the group 
co-stimulatory molecule components, 



eordljig to claim 54 further comprising molecular 
nsjfetljig^f an adhesion molecule components, a 
ptein components, cholera toxin P 

ile( 



subunit components, an irrelevant molecule components for binding said artificial 
presenting cell to a solid support or binding^laftel, and a label components. 

20 66. An artificial antigen presenting cell according to claim 65 wherein said liposome 
components comprises a lipid, said lipid selected from the group consisting of a 
phospholipid, a neutral phospholipid, and phosphotioVlcholine. 



67. An artificial antigen presenting cell according to claim 66 further comprising a 
surfactant components wherein said surfactant component^ is cholesterol and is in 
25 contact with at least said liposome components. 
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68. An artificial antigen presenting\cell according to claim 67 wherein a label is associated 
with at least one of the group selected from the group consisting of a lipid bilayer of 
said liposome components, a lipid of said liposome components, an antigen 
components, an MHC components, a co-stimulatory molecule components, an 
adhesion molecule components, a ceM modulation molecule components, GM-1 protein 
components, cholera toxin P subunit components, an irrelevant molecule components 
and an accessory components. 

69. An artificial antigen presenting cell according to claim 68 wherein said label is selected 



from the group consisting of biotin, vanco/pycin, ; 
radiolabel. 



fluorochrome, FITC, and a 



70. An artificial antigen presenting cell accordinflAo claim 67/ wherein said GM-1 



components contacts at least said liposoi 



Soraponents 



20 



71. An artificial antigen presenting cell according tolclaim 70 wherein said cholera (3 
subunit component is connected to at least We of said co-stimulatory molecule 
components, an adhesion molecule components, a cell modulation molecule 
components, MHC components, an irrelevant molecule components, and said 
accessory components and further contacts at least sain GM-1 components. 



72. An artificial antigen presenting cell according to qaim 67 wherein said antigen is 
presented by an MHC components for contact with ^ recognition by a T cell 
receptor, said antigen selected from the group consisting of a peptide, a peptide derived 
25 from the recipient for graft versus host diseases, a cancer cell-aerived peptide, a peptide 
derived from an allergen, a donor-derived peptide, a pathogen-derived molecule, a 
peptide derived by epitope mapping, a self-derived molecule, a self-derived molecule 
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that has sequence identity witft said pathogen-derived antigen, said sequence identity 
having a range selected from the group consisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and\lOO%. 



73. An artificial antigen presenting cell according to claim 67 wherein said MHC 
components is selected from the group consisting of a natural MHC, a recombinant 
MHC having sufficient composition tor binding an antigen, an al and al subunit set of 



a Class I MHC, an al and P2 subunit \set/ot a 
said a and P subuits, and a portion of ^natura: 
binding an antigen. • 



lass II MHC, a peptide derived from 
MHC having sufficient composition for 



74. An artificial antigen presenting cell jlcc^ 
molecule components is selected frofi 
CD54(ICAM-1), CD106(VCAM), ajld \ 
ligands of the foregoing molecules. 



I claim 67 wherein said accessory 
^roup co;isisting of LFA-1, CDl la/18, 
3d/2y(VLA-4), and antibodies to the 



75. Ah artificial antigen presenting cell acci^rding to claim 67 wherein said co-stimulatory 
molecule components is selected from th^ group Consisting of B7-1, B7-2, CD5, CD9, 
CD2, CD40 and antibodies to their ligandsl\ 

76. An artificial antigen presenting cell according t\claiin 67 wherein said cell modulation 
molecule components is selected from the group cohsisting of CD72, CD22, CD58, 
anti-CD22, anti-CD58, anti-CD72, anti-cytokine receptorjand anti-chemokine receptor. 



77. An artificial antigen presenting cell according to claim 67 wherein said adhesion 
molecule components is selected from the group consisting of ICAM-1, ICAM-2, 
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GlyCAM-1, CD34, anti-LFA^l, anti-CD44, anti-beta7, chemokines, CXCR4, CCR5, 

^ \ 

anti-selectin L, anti-selectin E, and anti-selectin P. 

78. An artificial antigen presenting cell according to 67 wherein said irrelevant molecule 
5 components, has a moiety for binadng a solid support either directly or through an 

intermediate molecule, or for binding a label, said solid support further selected from 
the group consisting of a glass bead p-om 25 to 300 |j,m diameter, and a magnetic bead 
from 25 to 300 )am diameter. 



-.5 

1=T 



1 0 79. An artificial antigen presenting cell 
coated with a lipid selected from the 



rding i 



15 



20 



25 



to claim 78 wherein said solid support is 
listing of a phospholipid, a neutral 
phospholipid, and phosphotidylcholfn^s'|}9 sol^jd support further having capture 
molecules, said capture molecules flirtl;rfer having the capacity to bind specifically to 
said irrelevant molecule component: 

80. An artificial antigen presenting cel^ac^prding to claim 79 wherein said capture 

V. 1 

molecules are noncovalently associated with si^id lipid. 




81. An artificial antigen presenting cell comprising: 

(a) a liposome components; | 

(b) an MHC components; 

(c) an antigen components, 

(d) an accessory molecule components, 

(e) a co-stimulatory molecule components; an^d 

(f) a cell modulation molecule components, wherein said antigen components is in 
contact with at least said MHC components,\said MHC, accessory, co- 
stimulatory, and cell modulation components are in contact with at least said 

\ 

\ 
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liposome component^Ksaid accessory molecule components further providing 
for a stabilizing property^ to an interaction between a T cell receptor and said 
MHC components and said antigen components. 



5 82. An artificial antigen presenting cell according to claim 81 wherein said liposome 
components comprises a lipid, said lipid selected from the group consisting of a 
phospholipid, a neutral phospholipid! and phosphotidylcholine. 

83. An artificial antigen presenting cell ac^or^|ig to claim 82 further comprising a 
surfactant components wherein said surfidtant component is cholesterol and is in 
1 0 contact with at least said liposome components. 



84. An artificial antigen presenting cell acci 
with at least one of the group selected 
said liposome components, a lipid o|feail 
1 5 components, an MHC components, a co-l 



igjocl^ 83 wherein a label is associated 
^m ^e gtouA consisting of a lipid bilayer of 
lip^ome components, an antigen 

latoryxomponents, a cell modulation 



molecule components, and an accessory opmponents. 



85. An artificial antigen presenting cell accordii^g to < 
from the group consisting of biotin, vancomycin, a 
20 radiolabel. 



aim 84 wherein said label is selected 
uorochrome, FITC, and a 



86. An artificial antigen presenting cell according to claim^83 wherein said antigen is 
presented by an MHC components for contact with and recognition by a T cell 
receptor, said antigen selected from the group consisting of a peptide, a peptide derived 
25 from the recipient for graft versus host diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donor-derived peptide, a pathogerkderived molecule, a 



\ 



peptide derived by epitope mapping, a self-derived molecule, a self-derived molecule 
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that has sequence identitV with said pathogen-derived antigen, said sequence identity 
having a range selected fr6m the group consisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 5aand 100%. 



5 87. An artificial antigen presenting cell according to claim 83 wherein said MHC 

components is selected from the group consisting of a natural MHC, a recombinant 
MHC having sufficient composition for binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al and P2 subunit set of a Class II MHC, a peptide derived from 



said a and p subuits, and a portiop ^f 
10 binding an antigen. 



15 



y natural MHC having sufficient composition for 



88. An artificial antigen presenting cell according to claim 83 wherein said accessory 
molecule components is LFA-1, Cmia/rgTC^^S^tlCAM-l^ CD106(VCAM), and 

TtoVhe li^and^ of the foregoing molecules. 



CD49d/29(VLA-4), and antibodie/i 

89. An artificial antigen presentingcell 
molecule components is selectee 
CD2, CD40 and antibodies to thdir 



om 



th^^ 



; to claim 83 wherein said co-stimulatory 
iroup consisting of B7-1, B7-2, CD5, CD9, 



igands. 



20 90. An artificial antigen presenting cell according \o claim 83 wherein said cell modulation 
molecule components is selected from the group consisting of a cytokine, a chemokind, 
CD72, CD22, CD58, anti-CD22, ant\cD58, anti\cD72, anti-cytokine receptor, and 
anti-chemokine receptor. 



25 91 . An artificial antigen presenting cell according to claim\83 further comprising a GM-1 
protein components, said GM-1 components contacting a( least said liposome 
components. 

126 
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92. An artificial antigen^esenting cell according to claim 91 further comprising a cholera 
P subunit component \^ierein said P subunit component is connected to at least one of 
said MHC, said co-stimulatory, cell modulation molecule component, and said 
5 accessory components and\further contacts at least said GM-1 components. 



10 



93. An artificial antigen presenting cell according to claim 81 further comprising molecular 
components selected from theWoup consisting of an adhesion molecule components, 
GM-1 protein components, chojera toxin P subunit components, an irrelevant molecule 
components for binding said artificial presenting cell to a solid support or binding a 
label, and a label components. 



94. An artificial antigen presenting cell according to claim 93 wherein said liposome 
components comprises a lipid, said lipid selected from the group consisting of a 



1 5 phospholipid, a neutral phospholipid,' 



95. An artificial antigen presenting 
surfactant components wherein 
contact with at least said liposomi 



tiostohotidylcholine. 



1 according to claim 94 further comprising a 

surfactant components is cholesterol and is in 
components. 



20 96. An artificial antigen presenting cell\ according to claim 95 wherein a label is associated 
with at least one of the group selected from the^roup consisting of a lipid bilayer of 
said liposome components, a lipid o^said liposome components, an antigen 
components, an MHC components, a fco-stimulatory molecule components, an 
adhesion molecule components, a cell modulation molecule components, GM-1 protein 
25 components, cholera toxin p subunit components, ai\ irrelevant molecule components 
and an accessory components. 
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97. An artificial antigen presenting cell according to claim 96 wherein said label is selected 
from the group consisting^ of biotin, vancomycin, a fluorochrome, FITC, and a 
radiolabel. 

98. An artificial antigen presenting cell according to claim 95 wherein said GM-1 
components contacts at least said liposome components. 

99. An artificial antigen presentingjpglTacfcprding to claim 98 wherein said cholera p 
10 subunit component is connected p at )east one of said MHC components, co- 
stimulatory molecule component^ ^ adhesion molecule components, a cell 
modulation molecule com()onentj;^^ irrelevant molecule components, and said 
accessory components an^ fiii^er cfontacfs at'least said GM-1 components. 



15 1 00. An artificial antigen presentii]jg^liy according to claim 95 wherein said antigen is 
presented by an MHC components for cWtact with and recognition by a T cell 
receptor, said antigen selected firom the group consisting of a peptide, a peptide derived 
fi"om the recipient for graft versus host diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donor-derived peptide, a pathogen-derived molecule, a 

20 peptide derived by epitope mapping, a self-der\ved molecule, a self-derived molecule 
that has sequence identity with said pathogen-derived antigen, said sequence identity 
having a range selected from the group consisting\)f between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and 100%. 

25 101. An artificial antigen presenting cell according to claim 95 wherein said MHC 
components is selected fi-om the group consisting of a natVal MHC, a recombinant 
MHC having sufficient composition for binding an antigen, an al and a2 subunit set of 
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a Class I MHC, an al anX^2 subunit set of a Class II MHC, a peptide derived from 
said a and P subuits, and a pprtion of a natural MHC having sufficient composition for 
binding an antigen. 

5 102. An artificial antigen presenting cell according to claim 95 wherein said accessory 
molecule components is selectec^from the group consisting of LFA-1, CD 1 la/18, 
CD54(ICAM-1), CD106(VCAM)\ and CD49d/29(VLA-4), and antibodies to the 
ligands of the foregoing molecules; 



10 103. An artificial antigen presenting ce\ 
stimulatory molecule components is sel^ 
CD5, CD9, CD2, CD40 and antiboiJles i 



the: 



rding to claim 95 wherein said co- 

the group consisting of B7-1, B7-2, 
ands. 



104. An artificial antigen presenting (;J^l|^cJ!irding to claim 95 wherein said cell 
1 5 modulation molecule components is"selected\from the group consisting of CD72, 

CD22, CD58, anti-CD22, anti-CD58, anti-CD\2, anti-cytokine receptor, and anti- 
chemokine receptor. 

105. An artificial antigen presenting cell according t^\ claim 95 wherein said adhesion 
20 molecule components is selected from the group consisting of ICAM-1 , ICAM-2, 

GlyCAM-1, CD34, anti-LFA-1, anti-CD44, anti-beta7\chemokines, CXCR4, CCR5, 
anti-selectin L, anti-selectin E, and anti-selectin P. 



106. An artificial antigen presenting cell according to 95 whe^in said irrelevant 
25 molecule components, has a moiety for binding a solid supporiyeither directly or 
through an intermediate molecule, or for binding a label, said sol\d support further 
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selected from the groiA consisting of a glass bead from 25 to 300 |im diameter, and a 
magnetic bead from 25 to 300 |im diameter. 



107. An artificial antigen presenting cell according to claim 106 wherein said solid 
5 support is coated with a lipid selected from the group consisting of a phospholipid, a 
neutral phospholipid, and phosphotidylcholine, said solid support further having 
capture molecules, said captuie molecules fiirther having the capacity to bind 
specifically to said irrelevant molecule components. 



10 108. An artificial antigen prese^j^^cg^^ to claim 1 07 wherein said capture 
molecules are noncovalentlv^ssociated with said lipid. 



1 09, An artificial antigen preseiuin^ell comprising: 
a. a liposome components; 
15 b. an MHC compon^ts; 

c. an antigen components; 

d. an accessory molecule componen\s; 

e. a co-stimulatory molecule compo^_ 

f. a cell modulation molecule componWs; 
20 g. an adhesion molecule components; \ 

h. an irrelevant molecule components; and 

i. a cholesterol components, wherein said kntigen components is in contact with at 
least said MHC components, said MHC, accessory, co-stimulatory, cell 
modulation, adhesion, irrelevant, and said cholesterol components are in contact 

25 with at least said liposome components, said accessory molecule components 

fiirther providing a stabilizing property to an interaction between a T cell 
receptor and said MHC components and said antigen components. 
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110. An artificial antigjen presenting cell according to claim 109 wherein said liposome 
components comprises a lipid, said lipid selected from the group consisting of a 
phospholipid, a neutrallphospholipid, and phosphotidylcholine. 



111. An artificial antigen 



presenting cell according to claim 1 10 wherein a label is 



fU 



l3 



10 



associated with at least cj|ne of the group selected from the group consisting of a lipid 
bilayer of said liposome Components, a lipid of said liposome components, an antigen 
components, an MHC components, a co-stimulatory components, a cell modulation 
molecule components/^ kdhesiok molecule components, an irrelevant molecule 
components, a chdesterol components, and an accessory components. 



112. An artificial antigen presjenting cell according to claim 1 1 1 wherein said label is 
selected frofp the groupc6ns\sting o^^iotin, vancomycin, a fluorochrome, FITC, and a 
radiolabel. 

15 113. An artificial Wigen pres^tmg cell according to claim 1 1 0 wherein said antigen is 
presented by an MHC ccmMnenVs for contact with and recognition by a T cell 
receptor, said antigerkselected from the group consisting of a peptide, a peptide derived 
from the recipient for gtaft versus host diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donor-defived peptide, a pathogen-derived molecule, a 

20 peptide derived by epitope mapping, k self-derived molecule, a self-derived molecule 
that has sequence identity with said pathogen-derived antigen, said sequence identity 
having a range selected from the group opnsisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and 100%. 



25 114. An artificial antigen presenting cell according to claim 1 1 0 wherein said MHC 
components is selected from the group consisting of a natural MHC, a recombinant 
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MHC having sufficienl^composition for binding an antigen, an al and a2 subunit set of 
a Class I MHC, an al and P2 subunit set of a Class II MHC, a peptide derived from 
said a and P subuits, and\a portion of a natural MHC having sufficient composition for 
binding an antigen. 

5 

115. An artificial antigen presenting cell according to claim 110 wherein said accessory 
molecule components is LFA-ydDl^a/18, CD54(ICAM-1), CD106(VCAM), and 
CD49d/29(VLA-4), and an0)pdies to the ligands of the foregoing molecules. 

10 116. An artificial antigen pi es^mif'ceir^^ording to claim 1 1 0 wherein said co- 



stimulatory molecule cor 
CD5,CD9, CD2, CD40j 



onents^ selected from the group consisting of B7-1, B7-2, 
!d amtibqdieyto their ligands. 



117. An artificial antigen pres^ting cell according to claim 110 wherein said cell 
1 5 modulation molecule components is selected from the group consisting of a cytokine, a 
chemokind, CD72, CD22, CD58, anti-0;D22, anti-CD58, anti-CD72, anti-cytokine 
receptor, and anti-chemokine receptor. 



118. An artificial antigen presenting cell according to claim 1 10 wherein said adhesion 
20 molecule components is selected from the gro\ip consisting of ICAM-1 , ICAM-2, 

1, anti-beta7, < 



GlyCAM-1, CD34, anti-LFA-1, anti-CD44, 



, chemokines, CXCR4, CCR5, 



anti-selectin L, anti-selectin E, and anti-selectin R 



119. An artificial antigen presenting cell according to y 0 wherein said irrelevant 
25 molecule components, has a moiety for binding a solid\support either directly or 
through an intermediate molecule, or for binding a label,\said solid support fiirther 



SD-133568.1 



132 



Patent 
246/285 



selected from the gromj consisting of a glass bead from 25 to 300 |im diameter, and a 
magnetic bead from 25\to 300 |im diameter. 

120. An artificial antigen presenting cell according to claim 119 wherein said solid 
5 support is coated with a lipid selected from the group consisting of a phospholipid, a 
neutral phospholipid, and phosphotidylcholine, said solid support further having 
capture molecules, said capture molecules fiirther having the capacity to bind 
specifically to said irrelevamt molecule components. 



15 



10 121. An artificial antigen prpsfentin^ cell according to claim 1 20 wherein said capture 
molecules are noncovalently l^^ociated with said lipid. 

122. An artificial antigen preknijji§ cel/according to claim 110 further comprising a 
GM-1 protein components, sajp i^^-1 components contacting at least said liposome 



components. 



/ 



20 



123. An artificial antigen presenting cell according to claim 122 fiirther comprising a 
cholera p subunit components wherein said p subunit components is connected to at 
least one of said MHC, said co-stimulatory, cell modulation molecule component, 
adhesion, irrelevant, and said accessory components and fiirther contacts at least said 
GM-1 components. 



124. An artificial antigen presenting cell compr^ising: 
a. a solid support components; 
25 b. a liposome components; 

c. an MHC components; 

d. an antigen components; and 
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e. an accessory molecule components, wherein said solid support components 
comprise a glass W magnetic spheroid, liposome components is contacted either 
covalently or noncovalently with said solid support components, said antigen 
components is in mntact with at least said MHC components, said MHC, and 
5 accessory components are in contact with at least said liposome components, 

said accessory moleculg^mponents further providing a stabilizing property to 
an interaction betw&n a T pll receptor and said MHC components and said 
antigen comporrcnts.l 

10 125. An artificial antigen pre^rlting cell according to claim 124 wherein said liposome 
components comprises a lipid, said lipid selected from the group consisting of a 
phospholipid, a neutral phia^olipidy^d phosphotidylcholine. 

126. An artificial antigen preseining ceLr according to claim 125 further comprising a 
surfactant components wnerein said^urfactant components is cholesterol and is in 

1 5 contact with at least said liposome components. 

127. An artificial antigen presentingWll according to claim 126 wherein a label is 
associated with at least one of the gr^up selected from the group consisting of a lipid 
layer of said liposome component, a lipid of said liposome component, an antigen, an 

20 MHC, and an accessory components. 



128. An artificial antigen presenting cell according to claim 127 wherein said label is 
selected from the group consisting of biotin, vancomycin, a fluorochrome, FITC, and a 



radiolabel 



25 
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129. An artificial antig^ presenting cell according to claim 126 wherein said antigen is 
presented by an MHC oomponents for contact with and recognition by a T cell 



receptor, said antigen selected from the group consisting of a peptide, a peptide derived 
from the recipient for graft versus host diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen,! a donor-derived peptide, a pathogen-derived molecule, a 
peptide derived by epitope mapping, a self-derived molecule, a self-derived molecule 
that has sequence identity Wi^i-s^id pathogen-derived antigen, said sequence identity 
having a range selected fr6jp ipi group consisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 5Q[md 100%. 



130. An artificial an 
components is selec 
MHC having sufficii 
a Class I MHC, anal 



en pre^^nting ctW according to claim 126 wherein said MHC 
[ tbe ^oup consisting of a natural MHC, a recombinant 
t comp6Sition for binding an antigen, an al and a2 subunit set of 
P2 supimit set of a Class II MHC, a peptide derived from 
said a and P subuits, and a portio^ of a natural MHC having sufficient composition for 
binding an antigen. 



131. An artificial antigen presenting c6ll according to claim 1 26 wherein said accessory 
molecule components is selected from\the group consisting of LFA-1, CDl la/18, 
20 CD54(ICAM-1), CD106(VCAM), and pD49d/29(VLA-4), and antibodies to the 
ligands of the foregoing molecules. 



132. An artificial antigen presenting cell according to claim 126 further comprising a 
GM-l protein components, said GM-1 components contacting at least said liposome 
25 components. 
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133. An artificial antigen presenting cell according to claim 132 further comprising a 
cholera P subunit components wherein said P subunit components is connected to at 
least one of said MHC,\and said accessory components and further contacts at least said 
GM-l components. 



10 



134. An artificial antigen presenting cell according to claim 124 further comprising 
molecular components selected from^he group consisting of a co-stimulatory molecule 
components, an adhesion molecule components, a cell modulation molecule 
components, GM-l protein mmponrats, cholera toxin p subunit components, an 
irrelevant molecule componemts/ibr binding said artificial presenting cell to a solid 
support or binding a labelj/a^^labeTcohip 



135. An artificial antigen presenmig cell/according to claim 134 wherein said liposome 
components comprises a\^lim<^sai^ selected from the group consisting of a 

1 5 phospholipid, a neutral phosphoHpid, and phosphotidylcholine. 

136. An artificial antigen presenting cell according to claim 135 further comprising a 
surfactant components whereirK^aid surfactant components is cholesterol and is in 
contact with at least said liposome components. 



20 137. An artificial antigen presenting cell according to claim 136 wherein a label is 

associated with at least one of the group selected from the group consisting of a lipid 
layer of said liposome components, a lipid oYsaid liposome components, an antigen 
components, an MHC components, a co-stimmatory molecule components, an 
adhesion molecule components, a cell modulati\jn molecule components, GM-l protein 

25 components, cholera toxin P subunit components\ an irrelevant molecule components 
and an accessory components. 
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138. An artificial antigen presenting cell according to claim 137 wherein said label is 
selected from the group consisting of biotin, vancomycin, a fluorochrome, FITC, and a 
radiolabel. 

139. An artificial antigen Aresenting^ll according to claim 136 wherein said GM-1 

140. An artificial anfigen presenting ycell according to claim 139 wherein said cholera p 
subunit component is connected p at least one of said co-stimulatory molecule 
components, an adhesion moleij^ulejcem^nents, a cell modulation molecule 
components, an irrelevant rame\fule compon^jnts, and said accessory components and 
further contacts at least sa d GMAl comffoneAts. 

141. An artificial antigen pi|esentiia(g dell jfccording to claim 136 wherein said antigen is 
presented by an MHC components for contact with and recognition by a T ceil 
receptor, said antigen selected from theigroup consisting of a peptide, a peptide derived 
from the recipient for graft v&rsus host diseases, a cancer cell-derived peptide, a peptide 
derived from an allergen, a donor-derive<tpeptide, a pathogen-derived molecule, a 
peptide derived by epitope mapping, a selftderived molecule, a self-derived molecule 
that has sequence identity with saio^thogen-derived antigen, said sequence identity 
having a range selected from the group consisting of between 5 and 100%, 15 and 
100%, 35 and 100%, and 50 and 100%. 



142. An artificial antigen presenting cell according to claim 136 wherein said MHC 



components is selected from the group consisting o^ natural MHC, a recombinant 
MHC having sufficient composition for binding an antigen, an al and a2 subunit set of 
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a Class I MHC, an al and P2 subunit set of a Class II MHC, a peptide derived from 
said a and p subuits, and apportion of a natural MHC having sufficient composition for 
binding an antigen. 

5 143. An artificial antigen presenti^ig cell according to claim 136 wherein said accessory 
molecule components is selected Ifrom th^roup consisting of LFA-1, CDl la/18, 
CD54(ICAM-1), CD106(VCAM)ian{rCD4^d/29(VLA-4), and antibodies to the 
ligands of the foregoing molecules.! 



10 144. An artificial antigen presenting cell According to claim 136 wherein said co- 
stimulatory molecule components is jJ^lept^^from th^roup consisting of B7-1, B7-2, 
CDS, CD9, CD2, CD40 and antibo^sUo their ligand 

145. An artificial antigen presenting cell a(Vbrdii;^to claim 136 wherein said cell 
1 5 modulation molecule components is selett^from the group consisting of CD72, 
CD22, CD58, anti-CD22, anti-CD58, anti-CD72, anti-cytokine receptor, and anti- 



chemokine receptor. 



146. An artificial antigen presenting cell according^ to claim 136 wherein said adhesion 
20 molecule components is selected fifom the group consisting of ICAM-1, ICAM-2, 

GlyCAM-1, CD34, anti-LFA-1, antVcD44, anti-be^, chemokines, CXCR4, CCR5, 
anti-selectin L, anti-selectin E, and anu^electin P. 



147. An artificial antigen presenting cell according to 13^ wherein said irrelevant 
25 molecule components has a moiety for binding a solid siipport either directly or 



i^p 



through an intermediate molecule or for binding a label, said solid support fiirther 
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selected from the grout) consisting of a glass bead from 25 to 300 |im diameter, and a 
magnetic bead from 25\to 300 |im diameter. 



148, An artificial antigen presenting cell according to claim 147 wherein said solid 
5 support is coated with a Kpid selected from the group consisting of a phospholipid, a 



neutral phospholipid, anc 



capture molecules, said capji 
specifically to said irrele\ 



phosphotidylcholine, said solid support fiirther having 




ecules fiirther having the capacity to bind 
ule. 



10 149. An artificial antigen prese^ing cell according to claim 148 wherein said capture 
molecules are noncovalenitl/ as^odate^ith said lipid. 

A \ / / 

150. A method of npal^g ai^ aijiiicial ^tigen presenting cell comprising: 
(a) obtaining^ MHC:^tigej/complex of interest; 
15 (b) contacting s^dd Mfid^tigen complex with a lipid and cholesterol and forming 

a lipid membraite-assQciated MHC:antigen complex; and 
(c) contacting said membrane-associated MHC:antigen complex resulting from 
step (b) with a molecule of interest, said molecule of interest comprising at least 
one of molecules selected\from the group consisting of an accessory molecule, a 
20 co-stimulatory molecule, aVell modulation molecule, an adhesion molecule, an 

irrelevant molecule, cholesterol, GM-1 protein, cholera toxin P subunit protein, 
and a label. 



151. A method according to claim 150 whi^rein steps (b) and (c) are performed 
25 simultaneously. 

152. A method according to claim 151 wherein said MHC components is selected from 
the group consisting of a natural MHC, a recoml^inant MHC having sufficient 
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composition for binding aii antigen, an al and a2 subunit set of a Class I MHC, an al 
and P2 subunit set of a Class II MHC, a peptide derived from said a and p subuits, and 



a portion of a natural MHC 



having sufficient composition for binding an antigen. 



153. A method according to claim 1 5 1 wherein said antigen is presented by an MHC 
components for contact with and recognition by a T cell receptor, said antigen selected 
from the group consisting or a peptide, a peptide derived from the recipient for graft 
versus host diseases, a cancer cell-derived peptide, a peptide derived from an allergen, 
a donor-derived peptide, a pamogen-derived molecule, a peptide derived by epitope 
mapping, a self-derived molmile, a self-derived molecule that has sequence identity 
with said pathogen-derived antigen, said sequence identity having a range selected 
from the group consisting of /etfv^jefrrai^ 100%, 15 and 100%, 35 and 100%, and 50 
and 100%. 



15 1 54. A method according to cWim ^51 wherein said accessory molecule components is 
selected from the group consistWg oVlFA-1, CDl la/18, CD54(ICAM-1), 
CD106(VCAM), and CD49d/29(VLA^-4), and antibodies to the ligands of the foregoing 
molecules. 

20 155. A method according to claim 1 5 1 wherein said co-stimulatory molecule 

components is selected from the group consisting of B7-1, B7-2, CD5, CD9, CD2, 
CD40 and antibodies to their ligands. 



156. A method according to claim 1 5 1 wherein pid cell modulation molecule 
25 components is selected from the group consisting of CD72, CD22, CD58, anti-CD22, 
anti-CD58, anti-CD72, anti-cytokine receptor, and anti-chemokine receptor. 
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157. A method according to claim 1 5 1 wherein said adhesion molecule components is 

selected from the group consisting of ICAM-1, ICAM-2, GlyCAM-1, CD34, anti-LFA- 

\ 

1, anti-CD44, anti-beia7, chemokines, CXCR4, CCR5, anti-selectin L, anti-selectin E, 
and anti-selectin P. ! 



158. A method accordinjg to claim 151 wherein a label is associated with at least one of 
the group selected froni the group consisting of a lipid layer of said liposome 

components, a lipid of said liposome components, an antigen components, an MHC 

i 

components, a co-stimiijatory molecule components, an adhesion molecule 
10 components, a cell modulation molecule components, GM-1 protein components, 
cholera toxin P subunit c^^mgonents, an irrelevant molecule components and an 
accessory components 

159. A method accordirij ; to Waim nS wherein said label is selected from the group 
1 5 consisting of biotin, vanjcomycin, a fluorochrome, FITC, and a radiolabel. 




160. A method according to claiiji 151 wherein said GM-1 component contacts at least 
said liposome components. 



20 161. A method according to claim 1 6.0 wherein said cholera p subunit components is 
cormected to at least one of said co-stimulatory molecule components, an adhesion 
molecule components, a cell modulation molecule components, an irrelevant molecule 
components, and said accessory components and further contacts at least said GM-1 
components. 



25 




1 62. A method of identifying t cells specific for an antigen of interest comprising: 
(a) obtaining a biological ^ample containing T cells which are specific for an 

antigen of interest; 
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(b) preparing an artificial antigen presenting cell comprising attributes of any of the 
claims selected from the group consisting of claim 1, claim 3, claim 4, claim 11, 
claim 13, claim 14,iclaim 17, claim 27, claim 29, claim 30, claim 38, claim 40, 
claim 44, claim 54, ilaim 56, claim 57, claim 65, claim 67, claim 68, claim 71, 
claim 81, claim 83, claim 84, claim 93, claim 95, claim 96, claim 99, wherein 
the antigen in said artificial antigen presenting cell is said antigen of interest; 

(c) contacting the biologic^ sample obtained in step (a) with the artificial antigen 
presenting cell obtained m step (b) to form an artificial antigen presenting cell:T 
cell complex; wherein at l&ast one element of said artificial antigen presenting 
cell is associated with a label, said elements selected from the group consisting 
of said antigen of interest, aAirrelevant molecule, a lipid layer, a lipid, an MHC 
molecule components, a co-stmiulatory components, an adherent components, a 
cell modulation components, and an accessory molecule components; and 

(d) detecting said label. \ 

1 63. A method of isolating T cells specific for an antigen of interest comprising: 

(a) obtaining a biological sample containing T cells which are specific for an 
antigen of interest; \ 

(b) preparing an artificial antigen presenting cell comprising attributes of any of the 
claims selected fi-om the group consistinaof claim 1, claim 3, claim 4, claim 11, 
claim 13, claim 14, claim 17, claim 27, claim 29, claim 30, claim 38, claim 40, 
claim 44, claim 54, claim 56, claim 57, claim 65, claim 67, claim 68, claim 71, 
claim 81, claim 83, claim 84, claim 93, claim^5, claim 96, claim 99, wherein 
the antigen in said artificial antigen presenting cell is said antigen of interest; 

(c) contacting the biological sample obtained in steA(a) with the artificial antigen 
presenting cell obtained in step (b) to form an artificial antigen presenting cell:T 
cell complex; wherein at least one element of said mificial antigen presenting 
cell is associated with a label, said elements selected from the group consisting 
of said antigen of interest, an irrelevant molecule, a lipfd layer, a lipid, an MHC 
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molecule components, a co-stimulatory components, an adherent components, a 
cell modulation cojjiponents, and an accessory molecule components; 

(d) removing said artificial antigen presenting cell:T cell complex formed in step 
(c) from said biological sample; and 

(e) separating T cells specific for said antigen of interest from said artificial antigen 
presenting cell:T cell complex. 



10 



164. A method accordingito claim 163 fiirther comprising the step of: 

(f) determining a quantity of T cells specific for said antigen of interest. 



165, A method according to clair 
(g) characterizing the fiinct 
antigen of interest. 



164 further comprising the step of: 
[^phenotype of said isolated T cells specific for said 



15 1 66. A method according to claim 1 63 wherei^ said biological sample is selected from 
the group consisting of whole blood, blood celi^ blood plasma, and tissue. 



167. A method according to fl^aim 166 wherein said biological sample is selected from 
the group consisting of whole\blood, blood cells, blood plasma, and tissue. 



20 



9: 



25 



168. A method of modulating T ceii response comprising: 

(a) isolating T cells which are specific for an antigen of interest using a method of 
claim 163; and 

(b) contacting said isolated T cells with an artificial antigen presenting cell 
comprising attributes of any of the claims selected from the group consisting of 
claim 1, claim 3, claim 4, claim 11, claim 13, claim 14, claim 17, claim 27, 
claim 29, claim 31, claim 38, claim 40, cmim 44, claim 54, claim 56, claim 57, 
claim 65, claim 67, claim 68, claim 71, claim 81, claim 84, claim 93, claim 95, 
claim 96, claim 99, wherein said antigen presenting cell has an antigen of 
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\ interest or a homologue o^aid antigen of interest, said artificial antigen 
presenting cell further havint at least on molecule selected from the group 
^ consisting of an accessory moWule components, a co-stimulatory components, 

an adhesion components, and a c^l modulation components. 

5 

169. A method acccJrding to claim 168 wherein said modulation of T cell response 
comprises changing\n whole or in part the functional pattern of cytokine production by 
said isolated T cells from a Th-1 response to a Th-2 response. 

10 170. A method according \o claim 169 ^lefein said artificial antigen presenting cell 
expresses a co-stimulatorjWoIep*de B7-2. 

171. A method according to claim 16^wherein said modulation of T-cell response 
comprises changing in wholer oMn part the functional pattern of cytokine production by 

1 5 said isolated T cells from,a:f[^h-2 re to a Th-1 response. 

172. A method accordingAo cIajm4?T^Herein said artificial antigen presenting cell 
expresses a co-stimulaKSry molecule B Arl. 

20 173. A method according to claim 168 whereyi said modulation of T cell response 
comprises inducing anergy, 

174. A method according to claim 168 wherein sai^\piodulation of T cell response 
comprises inducing proliferation of T cells. 

25 

175. A method according to claim 168 wherein said artificial antigen presenting cell 
expresses anti-CD-28 so as to facilitate T-cell proliferation.^ 



1 76. A method of charactei;(zing the functional state of antigen-specific T cells 
comprising: 
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(e) isolating T cells in accA:dance with the method of claim 163; 

(f) extracting mRNA from said isolated T cells; 

(g) obtaining cDNA corresponding to said extracted mRNA; 

(h) evaluating the mRNA encoding proteins that govern function and phenotype of 
said antigen-specific T cells, saW evaluation carried out by a method selected 
from the group consisting of (1) mRNA translation of said proteins and testing 
said proteins using antibodies against such proteins, and (2) rtPCR of the 
mRNA using primers specific for saidVroteins. 



10 1 77. A method according to claim 1 76 wherein said evaluation of the mRNA encoding 
proteins that govern function and phenotype of said antigen-specific T cell is used to 
determine efficacyipf an immunomodulation treatment regimen. 

178. A method according to claim 177 wherein said immunomodulation treatment 
1 5 comprises administering^a vaccine. 

1 79. A method according to ol^p 1 7'r)vherein said immunomodulation treatment 
comprises inducing tolerance m^alitoimmunity. 

20 180. A method according ta claim Wl wherein said immunomodulation treatment 
comprises reducing allep gic responsk 

181. A method according to claim 1 77 wnterein said immumnodulation treatment 
comprises inducing an immune response agi^inst cancer cells. 

25 

1 82. A method according to claim 1 77 wherein saM proteins that govern function and 
phenotype of said antigen-specific T cells include aisa^tokine. 

183. A method according to claim 1 77 wherein said proteins that govern function and 
30 phenotype of said antigen-specific T cells include a chemokme. 
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1 84. A method according to claim 1 77 wherein said proteins that govern function and 
phenotype of said antigen-specific T cells include a chemokine receptor. 

5 185. A method acWding to claim 1 77 wherein said proteins that govern function and 
phenotype of said Wigen-specific T cells include a cytokine receptor. 

1 86. A method of treatmg a condition in a subject which would be benefited by altering 
the functional pattern ol cytokine production by certain antigen-specific T cells to 

10 increase Th-2 response akd/or decrease TJ>+tesponse comprising: 

(a) isolating T cells in accord^rfce with the method of claim 163 which are specific 
for an antigen capabiyoi triggering a Th-1 response upon recognition of said 
antigen by said subject^ T cellsyknd 

(b) combining said isolate/a jfpeffs v^th an artificial antigen presenting cell having 
1 5 a MHC compon^jt^pablk of binding said antigen and a co-stimulatory 

molecule componmt comprising B7-2. 

1 87. A method accordmgjoxlai m 18 6 whemn s ai dx6ndition is an autoimmune disease. 

20 188. A method according to claim 1 87 whereiri said autoimmune disease is selected 
from the group consisting of type I diabetes mdlitus, multiple sclerosis, rheumatoid 
arthritis, dermatomiosytis, juvenile rheumatoid arthritis and uveitis. 

1 89. A method of treating a condition in a subject whickwould be benefited by 
25 increasing Th-1 response and/or decreasing Th-2 respons^comprising: 

(a) isolating T cells in accordance with the method of claim 163 which are specific 
for an antigen capable of triggering a Th-2 response up^n recognition of said 
antigen by said subject's T cells; and 
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(b) combining said isolated T ceils with an artificial antigen presenting cell having 
an MHC component capable of binding said antigen and a co-stimulatory 
molecmle component B7-1. 

190. A method according to claim 1 89 wherein said condition is an allergy. 

191. A method according to claim 190 wherein said allergy is to allergen selected form 
the group consisting of dust, animal skin bypass products, vegetables, fruits, pollen and 
chemicals. \ 

192. A method accordingNto claimj?^ wherein said condition is a cancer. 

193. A method accordingyfo d^im 1 89;;vherein said condition is a viral infection. 

194. A method accordina^oclaimyl 89 wherein said condition is a bacterial infection. 

195. A method of identifying antigen-specific T cells specific for epitopes on a graft 
donor's tissue likely to elicitgratt vs. nl^rejection riesponse comprising: 

(a) predicting epitopes of a donor's MHC likely to be antigenic by computer 
modeling; and \ 

(b) testing the predicted epitopes with a recibient's T cells to identify T cells specific 
for said epitopes according to claim 1 62. \ 

196. A method of treating a recipient mammal to redWe rejection of allografts in a 
transplantation therapy regimen comprising: \ 

(a) predicting epitopes of a donor's MHC likely to be antigenic by computer 
modeling; \ 

(b) testing the predicted epitopes with a recipient's T cells to identify T cells 
specific for said epitopes according to claim 162; \ 

(c) using the epitopes as antigen in an artificial APC; \ 
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(d) contacting said artificial APC of (c) with a biological sample from said 
reqpient to form an artificial APC:epitope specific T cell complex, said sample 

ict comprising T cells specific for said epitope; 

(e) removing said complex formed in (d) fi'om said biological sample so as to 
deplete a recipient's T cell population of T cells specific for said epitope. 



10 



197. A kit for isomtion and/or modulation of T cells specific for an antigen of interest 
comprising components selected fropa^rtlegroup consisting of 

(a) artificial APCs; ^ 

(b) solid supports\ 



(c) reagents; and 

(d) an immunomoduf 



tory cohimn device. 
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198. A kit according tp^imM97 wherein said artificial APCs have components in any 
combination, said conf{ponents\selected from the group consisting of lipids, neutral 
phospholipids, pho^hotidylchoWe, cholesterol, solid supports, full length MHC 
components or portipfts^reofsro ^ to -bmdan antigen, said MHC components 
specific for an/antigen, antigens, accessory molecules, co-stimulatory molecules, 
adhesion molecules, modulation molecules, irrelevant molecules, and labels. 

199. A kit according to claim 198 wherein s\id solid supports are selected fi-om the 
group consisting of a glass bead from 25 to 3^0 \xm diameter, and a magnetic bead 
from 25 to 300 (am. 



25 200. A kit according to claim 198 wherein said MHC components is selected firom the 
group consisting of a natural MHC, a recombinant MHGi having sufficient composition 
for binding an antigen, an al and a2 subunit set of a ClassSi MHC, an al and p2 
. subunit set of a Class II MHC, a peptide derived from said a\nd p subuits, and a 
portion of a natural MHC having sufficient composition for binoing an antigen. 
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201 . A km according to claim 198 wherein said accessory molecule is LFA-1 , CD 1 la/1 8, 
CD54(ICAM-1), CD106(VCAM), and CD49d/29(VLA-4), and antibodies to the 
ligands of the foregoing molecules. 

202. A kit according to claim 198 wherein said co-stimulatory molecule component is 
selected from theVoup consisting of B7-1, B7-2, CDS, CD9, CD2, CD40 and 
antibodies to their ligands. ^ 

203. A kit according to claim 19^'^erein said T cell modulation molecule component 
is selected from the group conSisi ing of a cjHokine, a chemokind, CD72, CD22, CD58, 
anti-CD22, anti-CD58, anti-CDsTE, anti?c^okine receptor, and anti-chemokine receptor. 

204. A kit according to claim 195 whqrein said adhesion molecule component is selected 
from the group consisting of ICAM-1, ICAM-2, GlyCAM-1, CD34, anti-LFA-1, anti- 



anti-selectin P. // \ 

205. A kit according to claim 198 wherein said antigen is presented by an MHC 

components for contact with and recognition by a T cell receptor, said antigen selected 
from the group consisting of a peptide, a peptide derived from the recipient for graft 
versus host diseases, a cancer cell-derived peptide, a peptide derived from an allergen, 
a donor-derived peptide, a pathogen-derived molecule, a peptide derived by epitope 
mapping, a self-derived molecule, a self-derived molecule that has sequence identity 
with said pathogen-derived antigen, said sequence identity havingV range selected 
from the group consisting of between 5 and 100%, 15 and 100%, SsVd 100%, and 50 
and 100%. \ 





206. A kit according to claim 198 wherein said antigen has a label. 
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207. A kiKaccording to claim 198 wherein said in-elevant molecule components, has a 
moiety for^inding a solid support either directly or through an intermediate molecule, 
or for binding a label, said solid support further selected from the group consisting of a 

5 glass bead fron^ 25 to 300 |im diameter, and a magnetic bead from 25 to 300 |im 
diameter. 

208. A kit according Ito claim 207 wherein s^idirrelevant molecule has a label. 

10 . 209. A kit according to claim 198^herein a lipid of said liposome has a label. 

210. A kit according to claim 1^ wh^:ein said label is associated with a lipid layer of 
said liposome. 



15 211. A kit according to claim 197 wheredn said solid supports are selected from the 
group consisting of a/^ass head from 25\ to 300 am diai^ er, and a magnetic bead 
from 25 to 300 |am diameter, a solid suppott coated with a capture molecule capable of 
binding to an irrelevant molecule, and a solicKsupport coated with a lipid layer and a 
capture molecule capable of binding to an irrelevant molecule. 



20 



25 



212. A kit according to claim 197 wherein said reagents comprise components in any 
combination, said components selected from the group consisting of (1) buffers for 
carrying out T cell identification, isolation, and modification, (2) media for expanding 
T cells, (3) co-stimulatory molecules, (4) adhesion molecmes, (5) modulation 
molecules, (6) labels, (7) soluble factors for activating T cells^^^and (8) soluble factors 
for modulating T cells. 



213. A kit according to claim 212 wherein said label is selected from me group 
consisting of biotin, vancomycin, a fluorochrome, FITC, and a radiolab\. 
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214. A kit alstcording to claim 197 wherein said immunomodulatory column is designed 
according toVlaim 215. 

5 215. An inmiunomodulatory column comprising : 

a multiplicitAof compartments positioned in relation to one another in series, said 
compartments having a channels interconnecting adjacent compartments, said channels 
further having a means to isolate said compartments from one another, said compartments 
further having at least ond entrance mi&id least one exit ports for receiving or expelling, 
1 0 respectively, a flowable mediupafsaid ports further having a means to close said ports to 
impede said flowable medi^, Said compartments further optionally comprising 
components selected from the m-oup cpf^isting of solid supports, and artificial APCs. 

216. A method for idendMng aVene which is expressed by a T cell specific for an 
1 5 antigen of interest comprising : \ ^ 

(g) obtaining a bi^-egical sample containing T cells which are specific for an 
antigen of merest; \ 

(h) labeling, with a first label, at least the intracellular gene product of interest 
produced by T cells in said biological sample; 

20 (i) preparing a liposome:MHC:antigen complex, wherein the antigen in said 

liposome:MHC:antigen complex is said antigen of interest; 
(j) contacting the biological sample obtained inSstep (a), as labeled in accordance 
with step (b), with the liposome:MHC: antigeircomplex obtained in step (c) to 
form a liposome:MHC:antigen:T cell complex; \ 

25 (k) labeling, with a second label, said liposome:MHC:aikigen:T cell complex 

obtained in step (d); and \ 
(1) discriminating, according to antigen specificity, cells proaucing said 

intracellular gene product of interest, which cells have boththe first label and 
the second label. \ 
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217. A methoVi according to claim 216 wherein said first label and said second label are 
selected from\the group consisting of biotin, a flurochrome, FITC, and a radioactive 
label; provideoythat said first label and said second label are not the same label. 

5 218. A method of oWining/imonoclonal population of T cells specific for an antigen of 
interest comprising:) 

(c) isolating T cells^pecifiB for an antigen of interest in accordance with the 
method of claiEn\1^3f and 

(d) culturing sai^ cel^ls in an individual well with said antigen of interest and an 
10 artificial APC. 



219. A method of monitoring an inununological outcome of intervention on antigen- 
specific and bystander T cells commsing: 

(a) identifying antigen-specific T\ells that are specific for an antigen of interest 
1 5 fi"om a patient; 

(b) identifying a functional phenotype\f said antigen-specific T cells identified in 
(a); and 

(c) correlating said functional phenotype vnthsR clinical outcome of said patient. 
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